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(54) Title: ARTIFICIAL AIRWAY DEVICE 
(57) Abstract 

A gascro-laryngeaJ mask (10) features softly compliant con- 
struction of the distal half of the mask (13). wherein the mask (13) 
is of generally elliptical configuration, with an inflatable peripheral 
cuff (18) to seal and support the mask (13) around the laryngeal 
inlet (17). A back cushion (25) is inflatable to engage the back wall 
of the pharynx and thus to forwardly load the peripheral cuff seal 
(18) to the laryngeal inlet (17). An evacuation rube (23) for external 
removal of a possible gastric discharge completes an evacuation or 
discharge passage (26) contained within the mask (13) and opening 
through the distal end of the peripheral cuff (18). Special provi- 
sion is made for assuring integrity of the discharge passage (26) 
within the flexible distal half of the mask (13). i.e.. assuring against 
collapse of the distal-end half of the softly compliant evacuation 
tube (26) in the distal region of the mask (13), such that inflation 
of the mask (13) does not compromise viability of the evacuation 
tube (23) by compressing softly compliant material of the evacua- 
tion rube (23) during periods of mask (13) inflation. The special 
provision also favors such collapse of the mask ( 1 3) when deflated 
as to provide a leading flexible edge for piloting a safe and correct 
advancing jnsertional advance of the deflated mask (13) in the pa- 
tient's throat (15). in avoidance of epiglottis (16) interference and 
to the point of locating engagement in the upper sphincter of the 
oesophagus (24). 
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ARTIFICIAL AIRWAY DEVICE 



This invention relates to a laryngeal -mask airway (LMA) 
device, which is an artificial airway device designed to 
facilitate lung ventilation in an unconscious patient by 
terming a low-pressure seal around the laryngeal inlet. An 
inflatable -ring seal surrounds an appropriately shaped mask 
whicn :its :?.cc the lower pharynx and is attached to a tube 
which emerges from the mouth, as for connection to medical gas- 
supply tubing. 

Mere particularly, the invention relates to a variety of 
laryngeal masks, known as gas tro- laryngeal masks { G1M) , wherei: 
provision is mace for airway assurance to the patient who is a: 
risk from vomiting or regurgitation of stomach contents while 
unconscious. U.S. Patent 5,241,956 deals with this problem by 
15 providing an evacuation tube which is open through the center 

of the inflatable seal of the laryngeal mask, thus utilizing 
the distal end of the inflatable ring as an inflatable-cuff 
formation which establishes peripherally sealed engagement to 
the upper sphinctral region of the oesophagus and centrally 
supports the distal end of the evacuation tube. In addition, 
said U.S. Patent 5,241,956 discloses a further inflatable cuff 
carried by the laryngeal mask and by the evacuation tube, for 
referencing inflation against the back wall of the pharynx, 
.thus making it possible to establish the laryngeal - inlet seal 
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Wi:n r ' cucec i-flarion pressure, as compared with prior 

strurtures net having such an additional inflatable cuff. 

-S. Patent 5,305.743 discloses moulding techniques for 

manufacture of a variety of laryngeal masks, including a 

gastro- laryngeal mask, wher-in an in'i^Ki u ■ 

*ic^, A n an m.lav.able bacx cushion 

provides such referencing inflation against the back wall of 
the pharynx as to widely distribute the back- wall reference, 
ove- substantially the full area of che laryngeal mask. Such a 
back-cushion construction has been found to be mechanicallv 
Simple and highly effective, and U.S. Patent 5,353.679 
discloses such a back cushion for each of several 
representative laryngeal -mask constructions. 

In practice, although a gastro-laryngeai -mask as described 

in said Patent 5 - ^ o->c . , - _ . , 

~' 5 " =r " s we --- — has the disadvantage 

that the gastric evacuation channel needs to be sufficiently 
stiff to prevent its collapse under the influence of the 
increased pressure within the back-cushion cuff, when it is 
inflated in the pharynx. A suitably stiff tube is readily 
Provided, but the whole device is then n,=re difficult to insert 
into the patient- s throat, since insertion involves flexing the 
device around the angle at the back of the tongue. Provision 
of a pre-curved airvay tube facilitates passage around the back 
of the tongue, but the advancing distal tip end of the device 
is then .ore likely to collide with the glottis (or entrance to 
che larynx), and indeed it may block the larynx by so doing, 
with consequent danger to the patient. 
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it is an object of the invention to provide an improved 
g-astrc-iaryr.ceai' mask. 
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A specific object is co meet the above cb j ezz with a 
ccr.scr-jccicn. t r.a: specifically avoids problems cr difficulties 
with constructions of said U.S. patents. 

Another specific object is to provide for ready 
compression and flexure of a gastric passage within a back- 
cushioned cr cuffed gastro- laryngeal mask , when the mask is in 
defeated condition for insertion into the patient's threat. 

Furthermore, for the deflated condition of the mask, i.e., 
in readiness for insertion into the patient's throat, it is an 
object to enable formation of a flattened flexible leading 
distal-end edge to self -adapt to and re si 1 lent ly ride the outer 
lir.it of curvature of the patient's airway, throughout the 
insertional course cf the deflated mask and into its locating 
engagement with the hypopharynx . 

It is a further specific object, in conjunction with the 
fcregoing specific objects, to provide for assurance cf full 
patency cf the gastric passage within the mask, when the mask 
has been inflated . 

These objects are real i red in the present invention by 
utilizing two structural mechanisms, both cf which are 
operative when the device is inflated; one cf these mechanisms 
prevents lateral compression cf the wall cf the gastric tube, 
while the other of these mechanisms prevents ant ero -post er lor 
compression of -the wall of the gastric tube; the result is to 
assure a substantially circular section within relatively soft 
portions of the evacuation passage, as long as the device is 
inflated and in installed position. 

In a preferred embodiment of the invention, an artificial 
airway device to facilitate a patient's lung ventilation 
comprises an airway tube, an evacuaticn tube, and a laryngeal 
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mask a: cr.e e.-.d cf both tubes. The mask is of generally 
elliptical configuration and comprises a body cr backplate cf 
relatively stiffly compliant nature, and an inflatable annular 
cuff or ring of relatively softly compliant nature is connected 
to and surrounds the body cr backplate. When inflated, the 
annular cuff adapts to and seals around the laryngeal inlet, 
and an inflatable cushion on the exterior of the inflated 
anmUus bears against the back wall of the pharynx, to thereby 
forwardly. load the inflated annuius into sealed relation with 
the laryngeal inlet, vith the backplate dividing the mask 
between a laryngeal -chamber side and a pharyngeal -chamber side. 
The relatively stiff backplate is formed for connection to the 
airway tube for exclusive communication to the larynx through 
an opening in the backplate; and the backplate is also 
configured to guide and support a relatively soft flexible 
evacuation tube within the pharyngeal -chamber side, from a 
distaliy open end for reception cf gastric products, to a 
proximal end for connection to an externally discharging 
evacuation tube. 



-t is a reature cf the invention that along an aligning 
path for the flexible evacuation tube within the pharyngeal- 
chamber side of the mask, a first significant angular fraction 
of the periphery of the flexible tube is bonded to a 
stabilizing portion of the backplace. and that a second angular 
fraction of the periphery of the flexible tube is continuously 
bonded to the inner surface of the flexible back cushion, such 
that generally opposite unbonded further angular regions exist 
between the bonded regions. These unbonded further regions are 
provided with external stiffening ribs at a succession of axial 
30 . intervals, to reinforce the unbonded regions against lateral 
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compression when t he back cushion and the inflatable ring are 
under inflation pressure. in this way. inflation of the 
annular laryngeal - inlet sealing ring and of the flexible back 
cushion will assure a maximally open evacuation passage within 
the mask in inflated condition, essentially without antero- 
posterior or lateral compression of the passage. And it is 
further assured that upon deflation of the mask, evacuation- 
passage compression will be essentially in the sense of 
achieving a squeezing and somewhat flattening deformation cf 
the discharge passage against the formed back-plate area cf 
evacuation-passage support; such flattening is maximal at the 
oesophageal end of the discharge passage, so that, when 
correctly deflated, the device forms a wedge shape for correc: 
insertion. 



The invention will be illustratively described in detail 
for a presently preferred embodiment, and for certain other 
embodiments, ail in conjunction wuh ;he accompanying drawir.gs. 
2C ir. which: 

Fig. 1 is a simplified view, generally in side elevation, 
for the presently preferred embodiment of an artificial airway 
device, having at its distal end a laryngeal mask wich a 
gastric-drainage feature of the invention, the same being shown 
in position for use in a patient; 

Fig. 2 is a fragmentary plan view, to an enlarged scale 
showing the back or pharynx- facing side of the mask cf Fig. 1; 
Fig. 3 is a plan view to the scale of Fig. 2, showing a 
• softly compliant moulded inflatable component of the mask, as 
seen from the aspect cf Fie. 2; 
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4 is a plan view to the scale cf Fig. :. showir.c a 
relatively stiffly compliant rigidising cr reinforcing back- 
place component of the mask, as seen from the aspect of Fig. ; 

Fig. 5 is a longitudinal section cf the softly cornelian 
component of Fig. 3. to the scale of Figs. 2 to < and taken 
generally in the vertical plane 5-5 of substantial symmetry, 
but prior to an inside-out deformation ste P . to create the 
appearance of Fig. 3 ; 

Fig- 6 is another view in longitudinal section, to the 
scale of Figs. 2 to 5 and in the vertical plane 5-5 of Fig. 2. 
showing the relatively stiff component of Fig. 4 in assembled 
relation to the softly compliant component cf Fig. 3 ; 

Fig- 7 is an end view, being a croximally directed view. 

of the distal °nd ~f -h« — • 

-no _.. v.ne ..giaisng component cf Fiu. <; 

Fig. 8 is a simplified cross-sectional view of the 
inflated mask cf Fig. 2. taken at 3-S in Fig. 2. 

Fig. 9 is a simplified cross-sectional view of the 
deflated mask cf Fig. 2. taken at 8-3 in Fig. 2 ; 

Fig- 1C is a view similar to F-g. to shew a ; irs - 
modification; 

Fig. U is a view similar to Fig. 4, to show- the back- 
plate component in the modification of Fig. 10; 3rtd 

Fig. 12 is a sectional view, taken at 12-12 in Fio. n. 



Referring first to the preferred embodiment of Figs", i to 
9. the invention is shown in application to an airway system 
comprising a laryngeal -mask unit 10 and its airway tube 11. 
installed through the mouth 12 of a patient. The mask unit 10 
30 ma y fce generally as described in any of the above- identified 
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U.S. pacencs and therefore need net now be described in derail. 
It suffices to say that mask unit 10 comprises a body 
portion 13 having a lumen 14 through which the airway tube II 
can establish a free externally accessible ventilation passage, 
via the patient's mouth 12 and throat IS . and past the 
epiglottis 16 tc the larynx 17. The body 13 of mask 10 may be 
of an elastomer such as silicone rubber and relatively stiff ; 
and body 13 is surrounded by an inflatable ring 13 which is 
generally elliptical and which is circumf erentially united to 
body 13 in essentially a single plane. The inflatable ring IS 
may also be cf silicone rubber, although preferably relatively 
soft and flexible compared tc body 13 . An externally 
accessible tube 1? is the means cf supplying air to the 
inflatable ring 19 and cf extracting air from (and therefore 
collapsing) ring 18 for purposes cf insertion in or removal 
from the patient; check -valve means 21 m tube 19 will be 
understood tc held a given inflation or to hold a given 
deflation cf ring 18. 

In the installed position of Fig. .1 , the orojectmr cut 
blunted distal end 27 cf ring 13 is shaped to conform with tne 
base cf the hypopharynx where it has established limited entry 
into the upper sphinctrai region of the oesophagus 24. The 
back side of body 13 is covered by a thin flexible panel 25 
(Fig. 2) which is peripherally bonded to the inflatable ring 18 
(Fig. 1) to define an inflatable back cushion which assures 
referencing to the back wall of the pharynx and thus is able to 
load the mask unit forward for enhanced effectiveness of 
inf iated-ring sealing engagement to the laryngeal inlet. The 
inflated ring, thus-engaged to the laryngeal inlet, orients the 
_ distal-end of the airway tube 11 at an acute angle to the 
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general plane of ring 13 and in substantial aiicnnenc v ith --he 
axis cf the laryngeal inlet, for direct airway communication 
only with the larynx 17. 

The laryngeal -mask unit 10 is of the GLM variety in which 
an evacuation tube 23 (Fig. 2) serve* for extraction and 
external removal of gastric-discharge products from the 
oesophagus. Tube 23 follows the general course of the airway 
cuBe 11. with sealed entry alongside airway tube 11, beneath 
the back-cushion panel 25, and with passage through the 
Interior of ring 19, near the distal end of the mask; in 
rig. 3. the ciscally open end of the evacuation tube 23 is 
defined by a re-entrant tubular formation 25 integrally formed 
with the relatively soft material of ring 13. As explained in 
CS. Patent 5.2,1.956. inflation-air supply to the back cushion 
-v be the same (19, as for ring , s e? 

*eans (not shown) may be provided for these separate inflatable 



means . 



«cre specifically, for the particular construction shew,.. 
Che relatively softly compliant flexible components may be 
integrally formed in 5 single moulding operation, m which the 
moulded intermediate product is an inside-out version of what 
will become the finished more flexible part of the finished 
mask unit 10. The moulded intermediate product may thus have 
the appearance. shown in Fig . 5> following the Cechnique 
described in U.S. Patent 5.305,743, to which reference is made 
for detailed description. it suffices here to identify the 
inflation-air inlet formation 28, directed inwardly on a 
central axis 2 9 which also includes the outwardly directed 
distal-end formation of the evacuation tube 26; the central 

axis 29 may also be ur.d<=>-sco~-i a«= . ; ; 

•• s "- as -certifying the equator plane 
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•perpendicular -3 the drawing cf Tie. 5) which applies to -he 
inflatable annular ring 13 , after evacuation tube 25 has beer, 
swung upward (counterclockwise) , in the sense suggested by 
arrow 30, and generally for 18C° of rotation about an axis 31, 
which (axis 31) is normal to the plane of the drawing of 
Fig. 5. This 130° rotation tucks tube 26 into the flanged 
relatively large edge 32 cf the open skirt of the moulded 
intermediate product of Fig. 5 and makes it a simple matter to 
turn the remainder cf the skirt inside-out, thus defining 
ring 15, with the edge flange 32 seated on a ledge 33 cf the 
upper dome-shaped feature of the moulded intermediate product. 

In the preferred form shown, the mask body .13 JFigs. 4 an: 
7; is a separately moulded component cf relatively sciff natur 
as compared tc the moulded intermediate product cf Fie. *5 . 
Stiffness vs. softness will be understood to be relative terms 
and not necessarily to imply that these components are formed 
from different materials. 

The body component 13 comprises essentially a moulded com 
cr bowl 34 having a concave inner surface which conforms to th 
convex moulded contour cf the dome shape 35 cf the relatively 
soft (i.e., thin-walled) component of Fig. 5, these components 
being shown in Fig. 6 in assembled relation. Relative 
stiffness (thickness) in the bowl or dome 34 of Fig. 4 is 
generally in Che range 2 to 5 mm, with gradually reducing 
thickness for greater flexibility in approach to the iower or 
distal end. The bowl or dome 34. has a peripheral edge which 
terminates in a single plane, for adhesively bonded seating to 
the ledge 33 of the relatively soft component cf Fig. 5, after 
making the inside -out inversion. 
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The stiffness of body 13 is greatest in the regies c: 
croximal-end seating to ledge 32. above which as inlet -air 
formation 36 is oriented on an axis 37 which is not only 
inclined at an acute angle a to the plane of seating to 
ledge 33, but is also laterally offset from the central 
longitudinal plane of symmetry of the mask, denoted 5-5 in 
Fig- 3. Relative stiffness of body 13 is also enhanced <i) by 
the- fact that its distal half features a slot 38 of width less 
than the diameter of the re-entrant distal-end tube 26. rii! i 



the fact that the re-entrant tube 26 is adhesively retained 
cradled support by and between confronting edges of slot 38. 
and (iii, by the fact that the distal end of evacuation tube 23 
is preferably preformed (as seen in Fig. 2 ) wich'a quarter-turn 
helical advance to track the course of slot 33 in the upper- or 
proximal half of body 13. The evacuation cube 23 is =— a ^» v 
relatively stiff, e.g., stiffness (thickness) in the order =f 
macr.ituce of the material at the upper (proximal) half cf 
bcdy 13, and is seen in rig. 2 to have teiescop-ng fit to the 
= ":<-.T.ai: y directed upper end of re-entrant tube 26; this is an 
adhesively sealed fit. 

As also seen in rig. 2, the back-cushion panel 25 covers a 
substantial P art of the posterior surface of the_mask. being 
peripherally sealed around the generally elliptical course of 
inflatable ring 18, and also being centrally adhered to the re- 
entrant tube 26 for substantially the entire length of tube 26. 
as suggested by cross-hatching 29. Finally, to assure 
integrity of the inflatable ring 18, the re-entrant tube 26 .s 
adhesively sealed to the adjacent edges of tube-26 local 
passage through ring : 8 at the distal location designated <2 in 
JO - Fig. 3; for purposes of avoiding undue complexity in the 
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drawings, this adhesively sealed region is not shown but will 
be understood to be along the line of tube-25 intercept with 
locally adjacent walls of inflatable ring 18. In Fig. 5. this 
intercept line is accounted for by a local cut-out 40' at the 
distal end of the skirt of the intermediate product of Fig. 5. 

The simplified sectional diagram of Fig. 8 illustrates the 
functional cooperation of described component parts and 
features cf the described gastro-laryngeal mask construction, 
ir. inflated condition, to account for diametrically opposite 
section cuts through right and left halves of the inflatable 
ring 18, spaced by bocy-13 sealed fit to the inner profile er- 
ring 10. The back-cushion panel 25, being centrally adhered at 
3? to the upper central region of re-entrant tube 26. provides 
a lifting force which is in the direction to hold open the 
evacuation tube and. therefore, not to collapse cube 26 when 
the back cushion is inflated.- without this force, in opposition 
to a retaining force attributable to adhesive connection to 
body 13 (along edges of slot 33). there would be nc tendency tc 
hold a softly compliant tube 25 against collapse, in that the 
cushion panel would outwardly expand itself to a bowed shape 
25' suggested by phantom outline in Fig. 2. 

Preferably, the effective arcuate extent cf_ adhesive 
connection 39 is in the range 4 5° to 90° about the central axis 
of tube 26, as seen in Fig. 8. Preferably also, the adhesive 
connection of tube 26 along the straight edges of the distal 
half cf slot 23 accounts for a corresponding range of support 
of tube 26 against collapse in the circumstance of back-cushion 
inflation. m other words, inflation of the ring 18 and back 
cushion 2 5 will assure developed vertical forces to hold the 
evacuation passage of re-entrant tube 26 in substantially open 
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condition, but the transversely opposed arcuate regions (each 
of approximately SC * arcuate extent, between these adhesively 
connected regions are vulnerable to compression! iy inward ' 
bowing, , hus reducing c|w sectiQnal cf cybe ^ whi ^ _^ 

-ask is inflated. The invention resolves this vulnerability fcv 
providing axiaiiy spaced stiffening ribs or ridges 42 as 
integral formations of the re-entrant tube 2 S . in che initial 
moulded intermediate product of Fig. 5. As shown, there are 
three mutually opposed pairs of ridges 42. at axial soacings 
which are in th~ 

°- -he unstressed bore diameter cf 

Cuoe 25. For th<* i ->r*i -a - -i ■ 

- lncuated silicone-rubber material of the 

-. .he incremental local thickness at ridges 42 

is suitably twice ->--o Q , 

-"- es — ">es the ctnerwise uniferr.iy thin 

moulded product of Fig, 5. as seen in Fig. 5A . 

-~ Fig- 8. a section taken near the location of tube 26 
connection to the more stiffly compliant evacuation tube 23. 
Che inflated condition of the GLM mask cf the invention is se-n 
to have an overall -height" dimension H. , meaning front - to-back 
(^e.. laryngeal inlet- co-pharynx back wail;. When the mask is 

deflated, this ci^nc ; ^" u . 

u *"- nso " H : is seen to be reduced by 

approximately 50 percent, as shown at K, in Fig. . for the 
deflated condition of the same mask. When deflated., as has 
been pointed out in U.S. Patent 5.297.547. the ring 18 
collapses into- flattened double walls (marked. 18', which are 
upwardly dished; and although deflation does little to compress 
tube 26 other than at the region 29' of adhesion to the back- 
cushion panel 25. the overall deflated extent H, is essentially 
unchanged from the dimension H, which applies for collapse of 
ring 18. On the other hand, at the distal end of the mask, the 
collapse of ring 19 is operative upon the formed distal-end 
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opening 4 3 cf tube 2 6 to somewhat flatter, the opening 43, ir.to 
a generally shovel -shaped distal lip feature which merges 
smoothly into the adjacent upwardly . di shed double -wall 
shape 18' shown in the longitudinal mid-section of Fig. 9. 
S It will be appreciated that the GLM device described thus 

far has an airway tube 11 that is of larger diameter than the 
evacuation tube 23; in this circumstance, the airway tube 11 is 
large enough to accommodate guided insertion cf an endotracheal 
tube. The tubes 11, 23 enter the described laryngeal mask 10 

10 in side -by- side relation and are preferably adhesively secured 

to each other in this side-by-side relation, and along their 
full longitudinal extent, in order to provide a measure cf 
torsional resistance against twisting, thereby aiding a 
medically qualified person in quickly and correctly installing 

15 a fully deflated GLM in a patient, with assurance that, upon 

inflation of ring 18 and the back-cushion panel 25, an 
exclusive and sealed airway connection will be established to 
the laryngeal inlet, via iumen 14 and from the airway tube 11; 
concurrently . a similarly exclusive evacuation connection is 

20 established to the upper sphinctrai region of the oesophagus. 

via the distal-end opening 43 of tube 2o, through the 
evacuation tube 23 , and to suitable waste- col lec-t ion means (not 
shown) external to the patient. 

More specifically as to insertion of the fully deflated 

25 GLM device in a patient, it will be understood that a range cf 

GLM sizes is available from which to select a sufficiently 
correct size for the patient. Deflation is accomplished via 
external means (not shown) and via check -valve means 21 to hold 
the deflated condition wherein the dome shape of body 13 rises 

3 3 _ from within the dished peripheral lip 1?' cf the collapsed 
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ring IS. A skilled operator is quickly able :o ceveic: the 
desired appearance cf the GLM in its deflated state; but fcr a 
uniformly correct deflated shaping. it is recommended to use a 
forming toci as described ir. pending U.S. Patent Application 
5 Serial No. 08/590,488. filed January 24. 199S. 

When correctly shaped and in its deflated condition, and 
at the distal end of the GLM. the opening 43 will have been 
flattened, and this distal end merges with the peripheral 
lip 18' of the collapsed ring 18. Noting that the entire 

10 distal half of the mask is of relatively soft material. 

stiffened only by indicated adhesive connection, the distal end 
projects distally and at its upwardly flared merge with 
li? IS', for lew acute-angle incidence to the posterior arcuate 
profile of the patient's throat passage. That being the case. 

15 a medical technician need only make sure that upon msertmc 

the mask via the patient's mouth and throat, the flattened 
distal end rides the outer (posterior) arcuate contour of the 
patient's airway, in that the softly flexible nature of the 
distally projecting and somewhat flattened distal end will be 

20 flexibly self-adapting to local irregularities (if any) in the 

course cf passage into the pharynx; final insertions! location 
is noted by an increase in encountered resistance, upon distal- 
end engagement of the GLM with the upper sphinctral region c: 
the oesophagus. At this juncture, inflation air supplied via 

25 line 19 and retained by check- valve means 21 establishes 

(i) the described seal of ring 18 to the laryngeal inlet. 
(ii> back cushion (panel 25) contact with the back wall of the 
pharynx, and (iii) full opening of the evacuation tube 26 for 
maximum accommodation cf a possible gastric discharge from the 

3 0 oescphagus . 
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Beyond w;.a: has been described. Fig. IC ::lus:races a; 
phantom cur line 26'. -hat the flexible length cf the re-entrant 
tube 26 may be cf even greater length than the approximately 
naif -mask length shown by the solid lines cf Fig. 5. In that 
event, arcuate stiffener ridges as described at 42 will be 
preferred, as long as lateral support is needed to prevent 
side-wall collapse cf the extended tube 26'. in the inflated 
condition cf the mask, i.e., including inflation of back- 
. cushion panel 25. 

Figs. IC to 12 illustrate another GLM embodiment wherein 
an airway tuce 50 and an evacuation tube 51 are of equal size, 
adhered ;as suggested at 52) to each ether in side-by-side 
relation for torsional!-/ resistant and symmetrically positioned 
entry into corresponding side-by-side ports 53, 54 cf the 
moulded backing plate 55 of Figs. II and 12. The backing 
plate 55 may be similar to plate 13 cf Fig. 4, except that in 
Fig. 11 the somewhat helically arcuate conduit path from the 
inserted distal end cf evacuation tube 51 to the point 55 cf 
sorely compliant re-enorant tube (26; connection is creviced bv 
an integral passage formation 57 of the backing place S3. At 
point 56 in Fig. n, r he formation 5? is seen to be in the 
central vertical plane 58 of symmetry cf the bowj cf backing 
plate 55 and in alignment for accepted proximal-end insert ionai 
accommodation of a re-entrant tube 26 of thin-walled material 
25 to which backing plate 55 is to be assembled, with edges cf the 

straight slot 38' supporting tube 26 in the manner already 
described. Also integrally formed with backing plate 55 is an 
inlet-ccnnection counterbore for coupled connection of airway 
tube 30 to the laryngeally exposed side cf the mask. Features 
30 - lri 1C ' - uch a s the back -cushion panel 25, the mfiatacie 
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-30 



ring is. a- the adhesively bended connecsicr. - cf panel ZS : 

tube 2c are all as previously described. 

It will bs understood chac the inside-cut technicue 
descried ia connection with Pigs. S and 6 fcr initial^ 
moulding and then inverting the s,i, of the .ouided produce 

is buc one ' ■ •liQ" r - ^_ 

e ...us.rae.on of a way to create the cask and its 

inflatable *-^nc tn »>^;_v 

nc. in wmcn case the flexible drainage conduit 

dort not oec inv~~t*»ri -ru->r w 

- -co. .hat being tne case, the reinforcement 

ribs 4 2 are ; - - a" 1 » . 

a.., .ormec portions cf the outer surface of 

the moulded prcduc- ^ 0 

- a—. ~n .he otner hand, another technique for 

forming the mask with ; - s i- e i--=,Ki~ 

-wable ring, involves moulding 
the mask bowl ;--<, a -,i •. ,. ; . • ... 

3- a --/ wicr. an e-lipticaiiy configured 

product as shown in F-<- : i ■ 

-3. wnerein completion of inflatable- 
ring (15! irr., _ . 

" r ' ---."-res c.-uy an adhesively bended 

completion cf -n» 

-n a= -enpneraliy around the inn— 

substantially elliptical profile, where backino-olate r 3 > 

connection is also adhesiv el y secured. =c -_ h at case , ;he 

drainage tube 2€ ls in — — a"- m -> - ^ ■ 

-n..--.a.. / - mox .. dec w .-_ .... non-invertible 

-nc C3; . so that a.-, inversion of tube 2t is necessary, to 

have it oroiec: :•-»•.- 

- an ~ iy - ch - ?-oxi-ai. direction, and 

^e moulded product which is to become inflatable rino 13 ,, s - 
be cut away as at .0. to permit inverted tube 2* to - ? ass 
through- the inflatable ring, in order to develop a 
relationship- which is suggested by Fig. 5. Cf course, if 
tube 2S is to be inverted, the reinforcement ribs ,2 are 
preferably integrally formed as radially inward rib 
reinforcements or discontinuities in the moulded bore of 

tube 26. Inversion c c -,,k» -c > . 

-on c. .uoe ,e places these rib reinforcements 

on the cuter surface ~- r> ..k<=> 

C Cube so tnat the bore cf tube 25 is 

inherently smooth. 
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1- A laryngeal mask construct: i or. for concurrent airway 
service :o a patient's laryngeal inlet and fcr removal cf 
gastric-discharge products from the oesophagus, said 
construction comprising: 

an inflatable ring in the form of a generally elliptical 
annulus having an outer periphery configured fcr continuously 
sealed adaptation to the laryngeal inlet, said ring extending 
longitudinally between proximal and distal ends and having ar. 
inflation port connection at its proximal end, said ring being 
a moulded product of relatively thin and softly pliant 
elasccmeric material, said ring including within~the inner 
periphery cf said annulus an aperturec panel establishing 
separation between a pharyngeal -chamber side and a laryngeal - 
chamber side, said ring further integrally including at its 
distal end a distal ly open tubular conduit fcr operative 
engagement and communication with the oesophageal inlet, said 
tubular conduit extending from its distaily p pen end and :r. tne 
proximal direction adjacent said panel and on the pharyngeal 
side of said panel; 

a domed backing-plate member of relatively -stiff 
elastomeric material and having a concave side which terminates 
in a generally elliptical footing in a geometric plane and in 
sealed engagement with said panel at the inner periphery of 
said annulus. said backing-plate member having an airway-tube 
25 connecting formation on a proximaliy directional axis that is 

at an acute angle with said geometric plane, said backing -elate 
member providing stability to the inner periphery cf said 
-annulus and directional stability for said cubular conduit; 
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an airway tube ccnnectec : 3 said cor.ne- - - 

.3:^a::cr. ; ana 

a gastrtr-discharge cube connected to sa:d tubular 
condui c . 



2- The mask const ructicn of r 1 ^™ i ^- . 

4 or c *aim i, ;r . which said 

at,. ay cube aad „ ia s , stric . discfcar9e ^ ^ 

other in side-by-side relation. 

- 3- The .ask construct, of claim l. iB which said 
tubular conduit extends proximally to approximately 50 oercnt 
of the longitudinal extent of said inflatable ring. 

<- The ,ask construction of claim :. is WRic , said 
tubular ccndutt extends croxi,aily to at lsaS t , 0 percenc ^ 
che longitudinal extent of said inflatable ring." 

5. The .ask const rue tier, of claim i, whics said 
backing-plate member is formed for directional lv cuid.nc 
relation to said tubular conduct, to deterge a straight 

proximal cire--*"on ->f , a - ■ ^ 

" ° f Said - u ^ar conduit for suos:an: iaii y 

the ciscal half of ~h<> ' - 

n * " a - exier.c cf said -ask. 

S- The mask cons:ruc:- n of e-aiir' q • u . . 

r. or caitr. s, :r. whicn said 

backing-plate member is further formed for tubular-™-- 
guidance, on generally a helical arc. to a location of oastr^- 
cischarge tube entry ,o said mask alongside said airway tube. 

->■ The mask construction of claim l. £ur=her includinc 
an inflatable back cushion comprising a panel cf softly 
compliant elastomeric material bonded peripherally to the 

pharyngeal -chamber side cf sa - arir> ., 1 , «, 

ct sa._ annulus and extending over said 

tubular conduit. 
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B- The mask construction of claira 7. i- which said back- 
cushior. panel is tangential!;/ bonded to said tubular conduit . 



9 



Tr.e mask construction of claira 5. in which said bac 
cushior. bond to said tubular conduit extends for substantial iy 
the distal half of the longitudinal extent cf said inflatable 
rfnc. 



10. The mask construction cf claim 3. in which (a) a 
first arcuate circumferential fraction of said tubular conduit 
in connected to said backing -place merber, !b> the bend of said 
back cushicn to said tubular conduit is angularly spaced from 
and generally oppesite the connection cf said tubular conduit 
to said backing-place member, the bond to said bac* cushion 
bei.-.g over a second arcuate circu-f erer.tial fracticn cf sa — 
tuouiar conduct. <c> the arcuate circur.ferentcal extent bv 
which said angular tubular -merrier connections are cade to said 
backinc-piate meciber and to said back cushion reir.c reinforced 

with cir cure- => -° — - = i • - . _ _ _ £ - 

a__. cx__^ Q .e s._r:ener tcr-sccor.s. 

11. The T.ask construction of ciair. ic . in which said 
sciffener formations are arcuate ribs in axialiy spaced array. 

12. The mask construction of claim 11, in which said ribs 
project radially outward of said tubular conduit. 
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